Given Facebook's growing audience among young adults worldwide and the increasing importance of technology, educators are beginning to explore the appropriateness of its use in higher education. The objectives of this paper are to describe the use of Facebook in a transportation logistics course and to compare student perceptions of using Facebook for the stated course purposes to student perceptions of using a more traditional learning management system (LMS). A survey instrument is used to explore how Facebook functionalities compare with those of the Blackboard LMS with respect to ease of use, and to determine how course relationships and communications are impacted when using Facebook instead of Blackboard. Survey results indicate respondents prefer Facebook for functionalities, such as notifications and online discussions, and prefer the Blackboard LMS for functionalities, such as posting lecture notes and grades. Usage of a Facebook group page was associated with higher levels of student-perceived time spent thinking about course materials outside of class, and higher levels of student-perceived connections with other students and with the instructor. Challenges associated with using Facebook instead of the Blackboard LMS included the lack of control over the organization of content in the Facebook group for the course.
Introduction
As of the time of this writing, Facebook is the one of the most popular websites in the United States, second only to Google (Alexa, 2014) . Social networks have a large and growing audience among high-school and college-age Americans. A study conducted by the Pew Research Center in 2010 revealed that 73% of 12 to 17 year old Americans and 72% of young American adults are online (Lenhart, Purcell, Smith, & Zickuhr, 2010) . Of American adults age 18 and over with online profiles, 73% use Facebook, 48% use Myspace, and 14% use LinkedIn, revealing that Facebook is the most preferred social netMaterial published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission.
work (Lenhart et al., 2010) . Adoption of social networking is high among young adults in other parts of the world too, with the percentage of 18-29 year olds reporting social network use being 94% in Britain, 84% in Russia, 62% in Brazil and 61% in China (Pew Research Center, 2012) . Higher education institutions are learning "that 'technology' rates higher than 'rigor' or 'reputation' in high-school focus groups" when selecting colleges (Bugeja, 2006) . Given Facebook's growing audience among young adults worldwide and the increasing importance of technology, educators are beginning to explore the appropriateness of its use in higher education.
While Facebook was designed for social purposes, it has the potential to be used for learning due to the ease with which information in various formats can be shared with a group of people. The Facebook news feed is immediately visible upon logging on and features a list of content updates from a users' friends and groups and pages they follow. Educational content that appears in the Facebook news feed has the opportunity to grab users' attention each time they visit the social media platform. Another example is the Huffington Post, an Internet newspaper that maintains a Facebook page where it shares links to each day's news articles along with short highlights from or commentary for the articles < http://www.facebook.com/HuffingtonPost >. People who have liked Huffington Post will see these links in their news feed and can click through to the content most interesting to them, without needing to visit the Huffington Post website separately. A post on the Facebook blog even describes a mechanism for using Facebook to create a personalized news channel (Lucich, 2010) . These examples motivate the subject of this paper -how Facebook was incorporated into a college course in transportation logistics. The objectives of this paper are to describe the use of Facebook in a transportation logistics course and to compare student perceptions of using Facebook for the stated course purposes to student perceptions of using more traditional learning management systems. When a Facebook group was created for the course, the instructor posted assignments, course notes, and links to relevant educational content on the web to the group. Then those links appeared in each student's news feed, alongside updates from their friends, each time they logged onto Facebook.
The Facebook news feed brings customized information from various sources to the user in one place. Other services such as Feedly and Google News exist to bring personalized web content to online users. However, Facebook enables users to easily interact with content, posting their own thoughts and opinions on items that are shared. Additionally, Facebook brings this integrated content to a platform users are visiting already. It has been reported that more than 50% of college students go on Facebook every day (Wang, Woo, Quek, Yang, & Liu, 2011) .
Many institutions of higher education have adopted learning management systems (LMS) that enable the electronic dissemination of course materials and informational content to college students. For example, Blackboard retains the largest LMS market share and their competitors include Moodle, Desire2Learn, and Sakai (Green, 2011) . The strengths of such LMS include the ability to organize content and post grades to individual students. These systems also often include a number of other functionalities, for example, blogs, journals, and online discussions. However, students see this content only when they are logged onto the LMS. Social networks have the advantage of bringing the information to where the students already are. Students logging onto Facebook, whether for social purposes or not, can see whether new course materials and educational content are available without needing to leave the site. Meeting the students where they are may have benefits. In fact, one objective of this paper is determining whether us-ing Facebook for educational purposes increases the amount of time students spend thinking about course materials outside of class.
There is a growing body of research investigating the use of Facebook in the classroom (e.g., Idris & Wang, 2009; Muñoz & Towner, 2009; Roblyer, McDaniel, Webb, Herman, & Witty, 2010; Schwartz, 2010) . A comprehensive review of existing empirical research studies on the use of Facebook for teaching and learning is available in Yang, Wang, Woo, and Quek (2011) . A thorough study by Wang et al. (2011) describes the use of Facebook as a LMS in two elective courses and presents the responses to a questionnaire designed to measure student satisfaction with the experience. Key findings indicated students perceived Facebook had been implemented successfully but were divided regarding whether it should be used. While the study provides many helpful insights regarding Facebook use in the classroom, additional research is needed to compare Facebook functionalities to LMS functionalities and to determine how course communications and relationships are impacted when Facebook is used as a LMS. In this paper, we study the following research questions because they have not been fully addressed in the literature at the time of this writing:
1. How do Facebook functionalities compare to LMS functionalities with respect to ease of use? 2. Are students comfortable using Facebook in the college classroom and to communicate with their professors? 3. Can Facebook enhance relationships with course participants and the instructor?
A survey instrument is used to explore the above research questions when using a Facebook group instead of a traditional LMS in a senior-level technical elective course in an undergraduate Industrial Engineering degree program. This paper presents the survey instrument and results.
The course described in this paper provides an introduction to transportation and logistics systems, with a strong emphasis on quantitative models and techniques. Students taking the course develop the ability to analyze costs in logistics systems and formulate decision models for logistics system design and management. In addition to the quantitative content in the course, it is also important for course participants to develop an understanding of business issues in logistics system design and operation. Practical knowledge of the transportation and logistics industry better equips students to successfully bridge the gap between theory and practice and effectively adapt and apply the tools from this course in their future careers. Facebook was selected instead of a LMS for the course because of the dual quantitative and qualitative objectives. While class time focused primarily on quantitative modeling, the Facebook group emphasized online discussions around relevant transportation and logistics articles, videos, and other web content.
The organization of this paper is as follows. The next section describes the implementation of the Facebook group for the course. Then, the research methodology is described in the third section. A questionnaire that was administered to course participants at the end of the semester to gauge student perceptions of the experience is presented. It is also included in the Appendix. Statistical methods used to analyze the response set are noted. The fourth section presents student perceptions as measured by the questionnaire, and then instructor perceptions regarding the successes and challenges associated with Facebook incorporation in the classroom are given in the fifth section. Finally, conclusions and opportunities for future work are discussed in the last sec tion.
Course Implementation
During a one-semester offering of the introductory transportation logistics course, a Facebook group was created and all enrolled students were asked to join or notify the instructor if they had objections to using the group. No objections were expressed. Online discussions used to support the course objective of developing a practical understanding of issues in logistics systems were held in the Facebook group. Course materials, announcements, and assignments were also posted exclusively to the Facebook group. Blackboard, the LMS used by the institution at which this research took place, was used to store and communicate student grades. At the time of this writing, Facebook did not provide a mechanism for securely managing and privately sharing a student grade book. Methods used to ensure privacy, organize content, and encourage online participation in the Facebook group are described below.
Ensuring Privacy
The privacy of the Facebook group for the course was set to "Closed." This is the middle of three privacy levels available for Facebook groups. While anyone on Facebook can see the group exists and who is in it, they would first need to locate the group by searching for its exact name. Only members of the group can see posts within the group, and the admin (the instructor in this case) was designated as the only person with the authority to approve new members. All members (but only members) were allowed to post to the group. The option to require administrator approval for all posts was not selected.
These group settings ensured that content posted within would not be seen outside the group. However, students were also assured that content posted outside the Facebook group for the course would not be visible within the group. This is an inherent feature of the group mechanism on Facebook. Group members could freely share information on their own profiles and participate in posts originating outside the group without worrying the content would be shared with course participants via the group.
Facebook member profile pictures are available in groups. It was not possible at the time of the course for a Facebook user to designate a different image, other than the profile picture associated with their user account, as the image to represent them in a group. Therefore, students were advised to choose a profile picture they were comfortable with sharing with group members before joining the group. Students were also advised in an initial course meeting how to modify their own personal privacy settings, such that their Facebook content and activity would only be shared with those whom they intended. While information regarding privacy settings is freely available on Facebook, many students remarked that they learned something new during this discussion of Facebook privacy. Individuals wishing to ensure the utmost degree of privacy when using Facebook for purposes other than social can create a second alternative profile for non-social use. In this way, one account can be designated for sharing photos and news with friends and social circles, and another can be used exclusively to participate in groups for courses and professional societies, for example. However, managing one's Facebook presence in this way requires logging on once to see social news, and separately to see other news. The Facebook news feed will not function as a single unified stream of information with two separate accounts, as it will if all Facebook activity is conducted from a single account. Course participants were advised of this dual-profile option but none selected it.
Organization of Content
With the exception of discussion threads, content posted within the group was organized into five content areas: small assignments, medium assignments, large assignments, announcements, and course documents. For each of these content areas, a single post was created within the group that included only the text identifying the content area. For example, one post read "Large assignments" and nothing else. Each time a large assignment was given, it was added as a comment to the "Large assignments" post. Most course materials were created and saved as Google Docs using the instructor's Google account, and then a link to the material was included in the comment that announced the availability of the material. Occasionally, course materials were created and saved as pdf files or executable files and posted to the instructor's website, because Google Docs did not support these formats. Nonetheless, links to the materials were included in comments that announced the availability of the files.
New discussion topics were added to the group as new posts. Discussion topics always included a link to web content, such as a news article, journal article, or video. Discussion associated with a topic was included in comments for the relevant post.
Facebook sorts content within the group using a newest-first rule. The most recently edited posts or comments appear at the top of the page. Thus, the location of any specific content item within the group feed was dynamic. A particular assignment may have appeared at the top of the feed one day, and several posts down another day.
Encouraging Participation
For the first several weeks of class, the instructor initiated online discussions within the group. A media item relevant to course objectives would be identified online, and then the instructor would post a link to the item in the group and pose a related thought provoking question. After the instructor had modeled the practice of initiating discussion threads, a rotating weekly schedule was created that designated two to three course participants per week as online discussion leaders. Online discussion leaders were expected to find at least one relevant content item to share with the group along with a link and a specific discussion question regarding the item. Each course participant served as an online discussion leader twice during the semester. When not serving as an online discussion leader, course participants were expected to participate in online discussion threads initiated by their peers at least one to two times per week. An online participation score was assigned for each student and this comprised 5% of their semester grade.
Methodology
A questionnaire was designed to collect data at the end of the 16-week semester from course participants regarding their perceptions of various aspects of using Facebook in the course. The full instrument is included in the Appendix. Questionnaire items are grouped into two categories:
1. Comparison of student perceptions when using Facebook and Blackboard for purposes identified in this paper 2. Impact of Facebook on learning and relationships Blackboard was chosen as the LMS for comparison because it is used at the institution where this study was conducted. All course participants reported past experience with Blackboard in previous courses, so they were qualified to make this comparison.
The comparison of student perceptions when using Facebook and Blackboard was made for nine frequently employed LMS functions: posting grades, posting handouts, posting homework, posting lectures, leading discussions, submitting homework, taking quizzes, updating course calendar, and sending notifications. In category 1 questionnaire items, course participants were asked to rate their perception of the usefulness of, ease of use of, and appreciation for these nine functions. Participants were also asked to rate the convenience of the platforms and express a preference for one of the platforms. All collected data was ordinal.
Two types of hypothesis tests were used to determine whether any statistically significant differences in median responses for the two platforms existed at a level of significance of 0.05. The Wilcoxon rank-sum test (equivalent to Mann-Whitney U test) was used to test for differences in median response without considering that observations were paired. That is, the full set of responses to a questionnaire item such as "Logging onto Blackboard is convenient" were compared to the full set of responses to the questionnaire item "Logging onto Facebook is convenient," without considering that respondent 1, for example, strongly agreed with the first statement and agreed with the second. It matters only that "strongly agree" is added to the response set for the first item and "agree" is added to the response set for the second item. In contrast, the Wilcoxon signed-rank test was used to test for differences in median response while considering paired observations. In this case, paired data has the potential to explain a portion of the variance in the response set. However, the number of responses to a particular pair of items considered in a Wilcoxon signed-rank test may be less than the number of responses considered in a Wilcoxon ranksum test when respondents provide a response for one item in the pair and leave the other item blank. Thus, the Wilcoxon rank-sum test may be strengthened by larger sample sizes, while the Wilcoxon signed-rank test may be strengthened by paired observations. Results of both types of hypothesis tests are presented for relevant questionnaire items in the Results section.
Category 2 questionnaire items were designed to assess the impact of incorporating Facebook into the course on thinking and relationships. Items solicited participant perceptions of whether incorporating Facebook had increased the amount of time they spent thinking about course material or the ways in which they thought about the material. Participants were also asked whether they perceived stronger connections with other students and the instructor. Response frequency analysis was used to summarize findings.
Instructor experience with designing and managing content and activity within the Facebook group was noted throughout the semester, along with perceived successes and challenges.
Results
Of the 17 students enrolled in the course, 12 were present in class when the questionnaire was administered. The remaining students were invited via email to participate in the questionnaire. A total of 12 responses were received. The number of responses to each questionnaire item is sometimes less than 12 due to respondents choosing to leave the item blank. No identifying information was collected. Results of the questionnaire are grouped into Category 1 and 2 items as described in the previous section.
Category 1 Questionnaire Items
For Blackboard and Facebook, participants were asked to rate their perception of the usefulness of, ease of use of, and their appreciation for nine frequently employed LMS functions by rating their agreement with the following statements on a scale of 1 to 5 or leave an item blank if not applicable. Instructions were provided describing 1 to indicate strongly disagree, 2 disagree, 3 neutral, 4 agree, and 5 strongly agree. Each of these statements appeared on the questionnaire twice; once for Blackboard and once for Facebook: It should be noted that the comparisons for student perceptions of posting grades, submitting homework and taking quizzes are difficult to interpret. While these functionalities are present in Blackboard and other LMS, they could not be deployed in the Facebook group for the course. It is possible to see in Table 1 that the response rates (n 2 ) are lower for the Facebook variants of survey items pertaining to these functions. This is expected, as the option to leave an item blank if not applicable was provided. The median perception of appreciation for the handout posting functionality differs significantly between Blackboard and Facebook, according to the Wilcoxon rank-sum test, with Blackboard receiving a higher median response than Facebook. While Blackboard also received higher median responses for perceptions of usefulness and ease of use of the handout posting functionality than Blackboard, these differences were not significant. Statistically significant differences in median perceptions of usefulness, ease of use, and appreciation for the leading discussions functionality were detected between Blackboard and Facebook, with Facebook receiving higher median responses. Statistically significant differences in median perceptions in usefulness of the course calendar updating and sending notification functionalities were also detected, with Facebook receiving higher median responses for these items. Thus, while student perceptions indicate Blackboard is preferred for functionalities that require file management and storage, they indicate Facebook is preferred for functionalities that foster real-time discussion and provide real-time updates. To summarize, key findings from the results presented in Table 1 include:
• The abilities to post grades, submit homework and take quizzes are available in Blackboard but not in Facebook • Students found the handout, homework and lecture posting functions more useful and easier to use in Blackboard than in Facebook
• Students perceived the online discussion, calendar, and notification functions as more useful and easier to use in Facebook than in Blackboard
It should be noted that the comparisons for student perceptions of posting grades, submitting homework and taking quizzes are difficult to interpret. While these functionalities are present in Blackboard and other LMS, they could not be deployed in the Facebook group for the course. It is possible to see in Table 1 that the response rates (n 2 ) are lower for the Facebook variants of survey items pertaining to these functions. This is expected, as the option to leave an item blank if not applicable was provided.
The median perception of appreciation for the handout posting functionality differs significantly between Blackboard and Facebook, according to the Wilcoxon rank-sum test, with Blackboard receiving a higher median response than Facebook. While Blackboard also received higher median responses for perceptions of usefulness and ease of use of the handout posting functionality than Blackboard, these differences were not significant. Statistically significant differences in median perceptions of usefulness, ease of use, and appreciation for the leading discussions functionality were detected between Blackboard and Facebook, with Facebook receiving higher median responses. Statistically significant differences in median perceptions in usefulness of the course calendar updating and sending notification functionalities were also detected, with Facebook receiving higher median responses for these items. Thus, while student perceptions indicate Blackboard is preferred for functionalities that require file management and storage, they indicate Facebook is preferred for functionalities that foster real-time discussion and provide real-time updates. To summarize, key findings from the results presented in Table 1 include:
• The abilities to post grades, submit homework and take quizzes are available in Blackboard but not in Facebook • Students found the handout, homework and lecture posting functions more useful and easier to use in Blackboard than in Facebook • Students perceived the online discussion, calendar, and notification functions as more useful and easier to use in Facebook than in Blackboard Questionnaire participants were asked to rate their agreement with the statements included in Table 2 on the same ordinal scale from 1 to 5 (strongly disagree to strongly agree). Each item appeared once for Blackboard and once for Facebook. Median responses for each item are summarized in the table along with p-values for the Wilcoxon rank-sum (p*) and Wilcoxon signed-rank (p**) tests. Results in bold indicate significant differences. While the median response for Item J, professor communication platform, indicates a slight preference for Blackboard, the differences are not significant. Conversely, the median response for convenience of logging on indicates a slight preference for Facebook. These differences in medians are also not significant. No difference in convenience of navigation is reported. There is, however, a significant difference in the median responses for convenience of file transfer, with Blackboard being indicated as more convenient when pairing between observations is not considered. To summarize, key findings from the results presented in Table 2 include:
• File transfer is perceived as more convenient using Blackboard than Facebook • Differences in perceptions of the convenience of logging into and navigating around Blackboard and Facebook are not significant Two additional questionnaire items asked participants to explicitly compare Facebook and Blackboard by rating their agreement with two statements on a scale of 1 to 5. The items and statistics summarizing responses are included in Table 3 . When asked whether participants were satisfied using Facebook as an alternative to Blackboard, the response median and mode were 3.5 and 4, respectively, indicating a central tendency to either be neutral toward or agree with the statement. However, the range of responses is high -at least one respondent strongly agreed and at least one respondent strongly disagreed with this statement. The interquartile range is also high at 2.25, indicating a high level of variance in agreement with this statement. Further analysis reveals that the number of responses received of (1,2,3,4,5) are (3,1,2,5,1). Therefore, while 5 participants agree they were satisfied using Facebook and 1 strongly agrees, there were 3 participants that strongly disagree that they were satisfied. Median and mode responses for the statement that Facebook is more effective for delivering online course materials than Blackboard were neutral. There is less variance in response to this item. 
Category 2 Questionnaire Items
Questionnaire items reported in Table 4 were designed to gauge participants' comfort levels with Facebook and measure whether perceived thinking or relationships were impacted. Respondents were asked to rate their agreement with the statements on a scale of 1 to 5 (strongly disagree to strongly agree). As indicated by median and mode responses for Items P and T, participants agreed they were comfortable using Facebook for online class discussions and with professors using Facebook to communicate for class purposes with students. Median and mode responses for Item Q also indicate participants agreed they liked using Facebook for the class, but the range and interquartile ranges indicated high variance in response to this item. This result is consistent with that of item N in Table 3 . Responses to items R, S, V, and W indicate that using Facebook in the class had a positive impact on thinking and relationships. Median and mode responses to items R and S indicate agreement that using Facebook increased the time participants spent thinking about transportation logistics and made them think of transportation logistics in new or different ways. This may be explained by the dual-purpose nature of in-class and online discussions. Online discussions focused on qualitative material, which would be "new and different" from the quantitative materials that were the focus of class meetings. Median responses to items V and W indicate that participants agreed they became more connected with fellow students and the instructor using Facebook. While these four items taken together indicate a positive impact on thinking and relationships, responses were neutral regarding whether the quality of instruction in the class improved (Item U). This may be because content of online discussions was not regularly integrated with in-class discussions.
Finally, participants were asked to indicate their daily frequency of use of Blackboard and Facebook during the semester in which the course was taken. Response frequencies are summarized in Table 5 . In general, Facebook usage was more frequent among course participants than Blackboard usage, with 7 out of 12 participants indicating logging onto Facebook 3 or more times per day, and only 2 out of 12 participants indicating logging onto Blackboard 3 or more times per day. Questionnaire data was inspected to determine whether relationships between usage frequencies and responses to items in Table 4 existed. It was hypothesized that participants using Facebook less frequently would be less likely to report satisfaction with using the platform for the course, but no such relationships were identified. 
Instructor Perceptions
Instructor experiences using Facebook as a LMS were noted throughout the semester. The observations contained in this section can be seen as "lessons learned" and should be useful for instructors considering integrating Facebook into their courses. The observations are organized using the categories described in the Course Implementation section: ensuring privacy, organization of content, and encouraging participation.
Ensuring Privacy
Efforts to ensure privacy relied centrally on educating students regarding the specific details of Facebook privacy settings. This instructor highly recommends that educators planning to incorporate Facebook in their courses take the time to familiarize themselves with up-to-date Facebook privacy settings and also teach their students about them. There are many benefits to this approach. First, it can help alleviate students' concerns about privacy, which have been cited as a barrier to Facebook incorporation in the classroom (Muñoz & Towner, 2009; Roblyer et al., 2010; Wang et al., 2011) . Second, it will help students learn how to maintain a professional reputation online. Students may not be aware how accessible the information they share is. While it can be argued they should take responsibility for this themselves, it is a lesson better learned in college than when seeking a career. Third, it will help the instructor be confident that lines between personal and professional are being kept clear. Just as students may worry their information is being shared with the instructor, instructors may have similar concerns over their personal information being shared with the students.
This instructor specifically recommends covering the following privacy topics with participants when using Facebook in a course. Resources for these topics are available on Facebook:
• How to manage accessibility of content posted to one's own profile and elsewhere • How to create a Limited Profile and manage accessibility to content posted there • How to manage accessibility to content posted using mobile devices • How to create and manage an alternate "Instructor" or "Student" account for individuals who would prefer to manage two separate accounts • Privacy settings selected for the group and how they impact accessibility to information shared within the group
Organization of Content
According to instructor perception, organization of content was one of the largest barriers to using selected functionalities of Facebook instead of the Blackboard LMS. This perception was shared by the students, as evidenced in questionnaire responses described in the Results section. Additionally, five out of twelve open response comments provided by questionnaire respondents addressed the perceived lack of organization in content in the Facebook group.
The group news feed is dynamic. Therefore, the content that appears at the top of the feed is the post or comment that was most recently added. This feature is helpful in alerting users to what is new, especially for discussion purposes, but it makes it more difficult to find specific items of interest. For example, a student logging on to retrieve a particular assignment may have to search through the news feed for it. After a full semester's worth of file and information sharing, the news feed can become cluttered. While deleting comments would limit the clutter, it would also limit the ability to access and learn from historical content posted there.
As described in the Course Implementation section, assignments and course materials were stored in the instructor's Google Docs accounts or on the instructor's webpage, depending on file type. Google Docs was a convenient mechanism for storing files linked from within the group because when a file was updated, it was not necessary to upload the modified version to the group. File modifications were automatically incorporated in the document on the Google Docs server, so the Facebook link always pointed to the correct file. Since the time of the course offering described in this paper, Facebook has partnered with Dropbox to enable a similar functionality for Facebook groups (Varenhorst, 2012) . However, whether using Google Docs or Dropbox, no automat-ic group notifications are sent to group members to let them know changes have been made to the file. This is perceived as a weakness.
Since the offering of the course described in this paper, Facebook has also enabled a Files feature for Facebook groups. This feature allows uploading files within a group (Freeman, 2012) . The files cannot be music or executable files and must be less than 25 MB in size. All files that are uploaded to the group are available using the Files tab. While this may improve organization, it is still limited in its functionality as a file management system. Files cannot be categorized into folders (e.g., assignments, lectures), and files can only be organized in newest-first fashion.
Events are now available for Facebook groups as well. One option to improve organization of content for Facebook groups is to use events to link categorized content together. For example, an event could be created and designated as "Homework." Then all assignments could be posted to that event as they become available. However, file sharing is not currently enabled within events. A file sharing mechanism such as posting links to files stored within Google Docs would need to be used.
Encouraging Participation
Course participants were asked at the beginning of the semester to notify the instructor if they would have objections to using Facebook instead of a LMS for the course. Because no objections were received, the study using Facebook as an alternative to a LMS could take place. Once the Facebook group was created, participation was encouraged by stating expectations in terms of average weekly frequency of posts and comments to the group. Course participants were also scheduled to lead discussions twice during the course of the semester. Because these expectations were made clear, it is not possible to determine whether participation would have organically evolved within the group without expectations being set.
Online discussions were only occasionally integrated into in-class discussions. It was perceived by the instructor that highlighting online content during class more frequently would encourage higher levels of both in-class and online participation, and would better integrate the qualitative and quantitative objectives of the course. It was also perceived by the instructor that higher levels of instructor involvement in the Facebook group led to higher levels of student involvement in the group.
Conclusions
There were both challenges and benefits to using Facebook for select functionalities of a learning management system (LMS) in the senior-level industrial engineering technical elective in transportation logistics. Benefits included higher levels of student-perceived time spent thinking about course materials outside of class, and higher levels of student-perceived connections with other students and with the instructor. Challenges included the lack of control over the organization of content in the group.
Ultimately, the perceived strengths of Facebook and Blackboard with respect to the purposes identified in this paper were closely related to each platform's core competencies. Facebook, which is designed for social engagement, was perceived as easier to use than Blackboard for leading discussions and sending notifications. Blackboard, designed as a learning management system, was perceived as easier to use than Facebook for posting files and homework. Additionally, Blackboard was preferred for posting grades because this functionality was not available on Facebook. Open responses received to the final questionnaire item summarize these strengths and weaknesses well:
• "Facebook is much better for discussion, but horrible when it comes to file sharing."
• "Facebook is better except at posting grades. Blackboard allows easy access to grades."
• "It would be nice if there were a way to view grades using Facebook. That's the only thing I missed about Blackboard. It was easier to keep up with what was happening in the course because I log onto Facebook for social purposes and get reminded that I have an assignment due or that there's something I need for class that day."
Open responses provided by course participants in the questionnaire indicated frustration with the perceived lack of organization of content on Facebook. For example, one participant indicated a complaint against Facebook as "files are scattered down the post wall". Another student described their experience in this way: "The Facebook page for our class was hard to navigate because the assignments, documents, and announcements were always out of view on my screen. I had to scroll down, sometimes multiple times (if I didn't see it the first time) to find what I was looking for." Participants also expressed that, because they were taking other courses that were using Blackboard, it would be nice to have all of their courses catalogued in one place. When asked whether they would hypothetically prefer all courses to be catalogued on Blackboard or Facebook, 8 respondents indicated a preference for Blackboard and 4 indicated a preference for Facebook.
The results presented in this paper represent only one institution and discipline. It would be interesting to see whether student perceptions of Facebook use in the classroom differ based on independent variables such as gender, geographic location, reputation and size of university, and academic discipline. Instructors that are currently using Facebook in their college courses are encouraged to publish their experiences to enable these types of comparisons. As more information becomes available, perhaps faculty reluctance, which has been stated as a major barrier to effective integration of technology in education, will dissipate (Roblyer et al., 2010) . Facebook continues to add mechanisms that have potential to improve its functionality as a LMS (e.g., files tab, academic groups). As some of the described challenges are overcome by these developments, use of Facebook as a LMS is expected to improve. Future research should continue to monitor these changes and measure student and faculty perceptions of Facebook incorporation in the classroom. 
